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This invention relates to cosmetic agents and compositions for the repair and remodeling of sun- 
damaged and aged skin. This invention also relates to a method for treating damaged human skin with 
these agents and compositions. 

Damage to the epidermal and dermal layers of the skin has been attributed to a variety of factors. 

5 Some of these factors are ultraviolet radiation and aging. Aging skin and/or skin damaged by ultraviolet 
radiation has characteristic ruptures and discontinuities in the dermo-epidermal interface. It is important 
from a cosmetic point of view to conserve an intact dermo-epidermal interface and to repair or remodel 
damaged dermo-epidermal interface in human skin. A damaged dermo-epidermal interface results in limited 
functionality and aberrations in the physiological interactions of the dermis and epidermis. 

70 In this specification the term "dermo-epidermal interface" is reserved for the complex structure of epidermal 
cell contacts, the intercellular space of epidermis, the dermo-epidermal junction (basal lamina) and the 
papillary portion of the dermis which is structured on its interface with the epidermis. 
Recent research on connective tissue has led to the conclusion that with the aging of the skin fundamental 
structural modifications occur, especially in the dermo-epidermal interface. 

75 These problems are of special significance to skin-care cosmetics. Since the extracellular connective tissue 
matrix produces an environment in which cells perform their function, the physiological interaction between 
cells and extracellular matrix is one of the key elements for normal epidermal-dermal interactions via an 
intact dermo-epidermal interface. 

Beyth and Culp (1985, Mech. Aging Devel. 29: 151) point out that the significant physical and chemical 
20 modifications observed in the aging process are a consequence of a modified extracellular matrix. Pieraggi 
et al. (1985, Virch. Arch. ) found a shift of the physiological equilibrium between skin fibroblasts and the 
exiraceiiuiar matrix in aging skin. Sengei (1985, Deveiopment Mechanisms , A.R. Liss, New York, pp. i23- 
135) points out the significance of the extracellular matrix, including the intact dermo-epidermal interface, 
for the transmission of morphogenetic signals. The disturbance of the normal interactions betweeen the 
25 epidermis and the dermis in aged skin is also known from ultrastructural investigations of the dermo- 
epidermal interface. In addition, sunlight (ultraviolet) is known to injure the skin, not only by causing sunburn 
in the epidermis and inducing pigmentation, but by inducing changes in the basal membranes and deeper 
layers (dermis) below the epidermis. These changes appear later as premature aging of the skin - 
wrinkling, mottling, change in suppleness of the skin (altered connective tissue), dryness and alterations in 
30 the blood vessels. Ultraviolet radiation may also be absorbed by and damage DNA in cells present in the 
skin. It is further implicated in causing skin cancer. 

Therefore, one may conclude that damage or injury to the dermo-epidermal interface would have serious 
consequences for the entire epidermal layer and could very well result in associated detrimental cosmetic 
implications. 

35 Research in the fields of cell biology and embryology has also shown that an extracellular connective 
tissue matrix consisting of genetically distinct collagen types, proteoglycans and structural glycoproteins 
has a significant influence on cell proliferation, mitogenesis and morphogenesis (Hay, 1983, Mod. Cell. Biol. 
2:509; Bernfield et al., 1984 in The Role of Extracellular Matrix in Development A.R. Liss, New York). It has 
been postulated that there exists a "dynamic reciprocity" between the extracellular matrix on the one hand, 

40 and the cytoskeleton and the nuclear matrix on the other hand. The extracellular matrix is thought to exert 
physical and chemical influences on the geometry and the biochemistry of the cell via transmembrane 
receptors so as to alter the pattern of gene expression by changing the association of the cytoskeleton with 
the mRNA, and the interaction of the chromatin with the nuclear matrix (Bissell et al., 1982, J. Theor. Biol. 
99:31 -68). 

45 Most animal cells (apart from blood cells) are in contact with an intricate meshwork of interconnecting, 
interacting extracellular macromolecules that constitute the animal extracellular matrix. Until recently, the 
vertebrate extracellular matrix was thought to serve mainly as a relatively inert scaffolding that stabilized the 
physical structure of tissues. It is now clear that the matrix plays a far more active role in regulating the 
behavior of cells that contact it - influencing their development, migration, proliferation, shape and 

50 metabolic function (see Hay, 1983, "Cell and Extracellular Matrix," Mod. Cell Biol. 2:509-548; and Kleinman 
et al., 1981, "Role of Collagenous Matrices in the Adhesion and Growth of Cells," Cell Biol. 88(3):473-486). 

The plant extracellular matrix, or "cell wall" as it is sometimes called, is a similarly constructed 
multilayered network. Like the animal extracellular matrix, the plant extracellular matrix provides a dynamic 
support, regulating cell behavior via the connections with the plasma membrane (see Roberts, 1989, Curr. 

55 Op. Cell Biol. 1 :1 020-1 027). 

Plant extracellular matrix is a complex mixture of polymers, which are present in varying amounts 
depending on the plant species. The extracellular matrix composition varies within an individual plant as 
well, depending on its location (Roberts, 1990, Curr. Op. Cell Biol. 2:920-928). Plant cell walls have 
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traditionally been divided into primary cell wails that accommodate cell expansion and secondary cell walls 
that are fully elaborated around expanded cells. Although the relative amounts may vary, the following 
components are usually present in primary cell wall of higher plants: pectin, xyloglycan, protein, arabinox- 
ylan, 01-3 and £1-4 glucans, cellulose, callose, and lignin (see Roberts, 1989, supra ). Grasses 

5 (graminaceous monocots) characteristically have low levels of pectin, xyloglycan and protein, and very high 
levels of arabinoxylan and the glucans (Roberts, 1989, supra ). 

A number of proteins have been characterized from plant extracellular matrix. Much attention has 
focused on the hydroxy proline-rich glycoproteins. More recently discovered proteins include repetitive 
proline-rich proteins, arabinogalactan proteins, extensions, solanaceous lectins, glycine-rich proteins, and 

w thionins (Roberts, 1990, supra ). Attachment proteins, analogous to animal integrins, perhaps even containing 
the fibronectin RGD cell attachment consensus sequence, are also likely present in plant extracellular matrix 
(see Roberts, 1989, supra ). 

In cosmetic skin preparations, individual active substances or combinations of isolated individual 
components of the extracellular matrix of animal origin are often used in the hope of preventing skin aging 

75 by substitution of deficient or damaged skin components. 

However, cosmetic compositions based on components from animals present serious problems in the 
form of the potential for transmission of pathogens, in particular viruses and viral-like infectious agents. In 
that regard, the recent outbreak of bovine spongeform encephalopathy (BSE) in Europe, concentrated 
primarily in Great Britain, causes great concern, since transmission of the infectious agent through bovine 

20 products cannot be excluded. Thus, the art looks to other sources of components for cosmetic composi- 
tions. 

Hydrolyzed vegetable proteins have attracted attention. Two prominent commercial products are 
hydrolyzed wheat protein (Vege-Tech®, Glendale CA) and hydrolyzed extensin (hydroxyproline-containing 
glycoprotein) derived from plants (Provital, S.A.). Thomas (U.S. Patent No. 4,108,849, August 22, 1978) 

25 describes alkaline extraction and sterilization, especially autoclaving, of, inter alia , plant tissues or cells for 
medical and cosmetic purposes. 

Therefore, it is an object of the present invention to counteract inadequate cell-matrix interaction, due to 
aging and ultraviolet light exposure, to repair or remodel the damaged skin which is characterized by 
damaged dermo-epidermal interface, and to enable normal interactions of epidermis and dermis. 

30 The present invention provides a composition comprising a component of plant extracellular matrix 
extract in substantially native conformation. The plant extracellular matrix extract can further comprise a 
glycoprotein of a plant extracellular matrix extract in substantially native conformation, a carbohydrate 
polymer of a plant extracellular matrix extract in substantially native conformation, and mixtures thereof. The 
composition can also comprise a cosmetic carrier. 

35 The present invention further provides a method of treating aged or damaged skin, comprising applying 
a composition comprising a component of plant extracellular matrix extract to the skin. The component of 
plant extracellular matrix extract for use in the method of treating skin is in substantially native conformation. 

The present invention provides a plant-derived cosmetic composition comprising a component of plant 
extracellular matrix extract in substantially native conformation. Such a component is any molecule that is 

40 found in plant extracellular matrix, e.g., a polymer such as a protein, a glycoprotein, a carbohydrate, a 
proteoglycan, or a mucopolysaccharide. In a preferred embodiment, the composition comprises a 
glycoprotein of a plant extracellular matrix extract in substantially native conformation. Non-limiting exam- 
ples of a glycoprotein include a hydroxyproline-rich protein, a repetitive proline-rich protein, an ar- 
abinogalactan protein, a lectin, and mixtures thereof. In yet a further embodiment, the composition 

45 comprises a carbohydrate polymer of a plant extracellular matrix extract in substantially native conformation. 
Non-limiting examples of carbohydrate polymers are pectin, xyloglycan, arabinoglycan, glucan, callose, 
lignin, and mixtures thereof. In yet another embodiment, the composition comprises such a glycoprotein 
and such a carbohydrate polymer. 

As described in section 4.2, infra , the ratio of the several plant extracellular matrix components can 

so vary, depending on the source of the plant extracellular matrix, i.e., what type of plant is used and how the 
components are obtained. 

As used herein, the phrase "plant extracellular matrix extract" indicates that a component normally 
found in association with plant extracellular matrix lacks the interactions -covalent or otherwise ~ normally 
associating the component with the plant extracellular matrix. In one embodiment, the component of the 
55 plant extracellular matrix extract is extracted from plant tissue, which contains the extracellular matrix, 
thereby releasing the component from the interactions associating it with the extracellular matrix. However, 
the compositions of the subject invention are not limited by the method the components are made. For 
example, rather than extracting the component from plant extracellular matrix, the component can be 

3 
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produced by a suspension of plant cells in vitro , produced by recombinant techniques, or synthesized 
chemically. Components produced in vitro are utilized free of the plant cells in suspension. Although as 
found in nature a component of plant extracellular matrix is theoretically soluble, i.e., if found as a monomer 
it would go into aqueous solution, because the component is naturally associated with the extracellular 

5 matrix, it is not found in solution. 

As used herein, the term "substantially native conformation" means that the component of plant 
extracellular matrix extract is expected to be found in substantially the same structural and three 
dimensional form that it had in the plant extracellular matrix, i.e., the component retains or substantially 
retains its structure and secondary and tertiary conformation. Only the quaternary conformation, i.e., the 

io interactions with other molecules, is absent. Thus, the extracted component of the plant matrix extract 
retains a biologically active conformation. A biologically active conformation is one that allows for normal 
interactions with cells or other extracellular matrix components, or both, i.e., allows the normal functions of 
the component to proceed. 

Although the present invention is not limited by any theory or mechanism, it is believed that the 

is preservation of substantially native conformation of an extracellular matrix component is essential for repair 
of damaged skin. Cosmetics that lack functionally active extracellular matrix components cannot be 
expected to mediate cell attachment, cell signalling and activation, and matrix functions necessary for 
regeneration of a healthy dermo-epidermal interface. By providing plant extracellular matrix components in 
substantially native conformation, as defined herein, the cosmetic compositions and methods of the present 

20 invention provide functionally active extracellular matrix components capable of mediating cell attachment 
and repair of damaged dermo-epidermal interface. 

The underlying probiem addressed by the present invention has been the inability, to date, to provide a 
plant-derived composition or treatment that would enable the conservation and/or repair and remodeling of a 
dermo-epidermal interface damaged by factors such as aging or exposure to environmental factors such as 

25 ultraviolet light. This invention, therefore, relates to cosmetic compositions and methods for their use which, 
utilizing appropriate therapy, maintain an intact dermo-epidermal interface and are effective in repairing and 
remodeling a damaged dermo-epidermal interface. More specifically, the cosmetic compositions utilized in 
this invention provide components of the plant extracellular matrix in their natural or native, unaltered 
structural form, which repair damaged dermo-epidermal interface of skin. The result of treatment with a 

30 component of plant extracellular matrix extract is an enhanced and healthy skin wherein the normal 
physiological functioning and interactions between the various layers of the skin have been restored. 

All plants have extracellular matrix and thus any type of plant can be utilized to provide a source of raw 
material for extraction and then utilized in the cosmetic compositions of the present invention. However, 
certain types of plants are preferred because they are easier to cultivate and harvest, easier to extract, and 

35 may yield more of a preferred active agent ~ hydroxyproline-rich protein. Plants for use in the present 
invention include but are not limited to seaweeds, grasses, food crop plants, ornamental plants and weeds. 
In particular embodiments, infra , kudzu leaves and maize provide a suitable extract. Other particular sources 
of plant extracellular matrix include kelp, carrot, tomato, tobacco, bean, sugar beet, potato, melon and 
petunia. A particularly preferred source is soybean. The extract can be obtained from leaves, stems, roots, 

40 fruit and tube (see, e.g., Showalter and Rumeau, 1990, in Organization and Assembly of Plant Extracellular 
Matrix , Academic Press, pp. 247-281). 

As is known in the art, both primary (i.e., growing) and secondary (i.e., grown) plant cell wall (i.e., 
extracellular matrix) contain extracellular matrix components for use in the invention. However, because 
primary cell wall is more "fluid" and contains fewer cross-links to allow for cell growth, less plant tissue can 

45 be used to prepare extracellular matrix extract from primary cell wall. 

Any method known in the art for the preparation of a component of plant extracellular matrix in 
solubilized form, including well known techniques of expressing recombinant DNA (see, e.g., Showalter and 
Rumeau, 1990, in Organization and Assembly of Plant Extracellular Matrix , Academic Press, pp. 247-281), 
or chemical synthesis, can be used to obtain plant extracellular matrix extract. In another embodiment, 

50 components can be obtained from growth medium of plant cells in suspended culture (see Bacic et al., 
1988 in The Biochemistry of Plants, Volume 14 , Stump and Conn (eds.), Academic Press, pp. 297-371). 

In a preferred embodiment, plant tissue is extracted. Plant tissues are minced, and washed in a solution 
designed to minimize degradation due to injury. Preferably, the wash solution contains a suitable antioxidant 
at a concentration sufficient to inhibit oxidation, thereby reducing the oxidation of phenols and pigments and 

55 prevent browning. The wash solution also preferably contains a peroxide scavenger or inhibitor of peroxide 
release, since injured plant tissues release hydrogen peroxide. In a particular embodiment, the anti-oxidant 
and peroxide release inhibitor are sodium metabusulfite (Na2S2 05), present in a concentration necessary to 
inhibit oxidation and peroxide release. In an Example, infra, Na2S20s is present at a concentration of 4 mM, 
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although any concentration in the mM range is suitable. 

Preferably, the wash solution also contains a preservative, for example, Phenonip at a concentration of 
about 0.3%. However, any acceptable preservative can be used. 

The minced plant tissues are washed extensively to remove impurities and low molecular weight 
5 components. In a particular embodiment, the tissues are washed in three changes of wash buffer for about 
24 hours each. Preferably the minced plant tissue are constantly and vigorously agitated during the washing 
steps. Preferably, the washing is done in a cold room, i.e., about 4*C. The ratio of plant tissue to wash 
solution should be about 1 to 10 (weight to volume), but can range from about 1:3 to about 1:20 (w/v), or 
within any suitable parameters known to one of ordinary skill. For example, the plant tissue can be washed 
70 in more than three changes of wash solution, using less than about a 1:10 ratio of tissue to solution (w/v) in 
each step. Preferably, as much wash solution as possible is removed after each washing step. In a 
particular embodiment, the minced tissue is compressed under pressure to remove solution. 

After washing with washing solution containing anti-oxidant or anti-peroxide, or both, the plant tissue is 
washed with the same volume of water, preferably containing a preservative, e.g., Phenonip (0.3%). As 
75 much water as possible is removed, e.g., by compression under pressure. 

After washing, plant extracellular matrix components for use in the cosmetic compositions are solubiliz- 
ed and extracted from the plant tissue under conditions that preserve the native, biologically functional 
structure and conformation of the plant extracellular matrix components. Any extraction technique that 
preserves the functionally active structure of these components may be used; in a particular embodiment, a 
20 high concentration salt solution designed to liberate the individual macromolecular components of the 
tissues may be used. Preferably, the extraction solution contains a preservative, for example, Phenonip at 
0.3%. 

Salt solutions at moderately low pH are preferred to extract the native molecules into solution, and to 
avoid degrading the polymers by hydrolysis. In a preferred embodiment, an extraction solution comprising 

25 calcium chloride (CaCfe) at a concentration of 0.2 to 1.0 M is used. In another embodiment, guanidine-HCI 
at a concentration of 0.5 to 2.0 M is used. In yet a further embodiment, both CaCb (0.2 to 1.0M) and 
guanidine-HCI (0.5 to 2.0 M) are used. The relative amounts of plant extracellular matrix components that 
are extracted depends in part on the type of extraction solution used. 

In a particular embodiment, the plant tissue may be treated in a limited way with a proteolytic enzyme, 

30 in order to cleave cross-links or cross-linked portions of macromolecules sought for extraction. In particular 
embodiments pepsin, preferably at a temperature from about 4* to about 18* C (Miller et al., 1972, 
Biochem 11:4903), or trypsin is used. 

The minced, washed plant tissue is extracted with extraction solution preferably but non-limiting in a 
ratio of about 1:10 (w/v) plant tissue to extraction solution. The ratio may be adjusted depending on the type 

35 of plant, the extraction solution used, and whether primary or secondary plant cell wall will be extracted. For 
example, more solvent may be used with primary tissue (or less with secondary tissue) because more 
component will be extracted. Preferably, the plant tissues are constantly and vigorously agitated during the 
extraction period. Extraction continues for about at least 24 hours. 

Insoluble material is removed from the extract, for example by compression, and the extract is filtered. 

40 In a particular embodiment, a 0.45 ul filter is used. 

The plant extracellular matrix composition obtained according to the invention comprises one or more of 
the following in substantially native conformation: glycoproteins, including hydroxyproline-rich proteins 
(extensins); repetitive proline-rich proteins, arabinogelactan proteins, and lectins; and carbohydrate poly- 
mers such as pectin, xyloglycan, arabinoglycan, glucan, callose and lignin. 

45 The relative proportion of these plant extracellular matrix components in the extract depends upon the 
source of the extract, i.e., the type of plant used and on the extraction technique employed. For example, 
an extract of Kudzu leaves contains more hydroxyproline-rich glycoproteins than an extract from maize. 
However, in each case the components of extracellular matrix have substantially native conformation and 
are capable of mediating the biological function of the extracellular matrix, and thus are useful for cosmetic 

50 compositions. 

Extraction and purification of hydroxyproline-rich protein is also described by Hood et al., 1988, Plant 
Physiol. 87:138-142. Purification of the components of plant extracellular matrix extract is well known in the 
art. 

The component of plant extracellular matrix extract as disclosed herein can be mixed with an 
55 acceptable cosmetic carrier to form a cosmetic composition, which can be topically applied to skin. Typical 
cosmetic carriers for use in the invention include but are not limited to those agents described in Section 
4.4, infra. 



5 




EP 0 668 072 A1 



• 



The cosmetic composition can be applied to the skin in biologically or therapeutically effective amounts 
over a period of time sufficient to result in repair or remodeling of the dermo-epidermal interface. This 
repair or remodeling will typically be apparent from a visible improvement of the appearance of the outside 
of the skin. 

5 While not intending to be bound by any theory or mechanism, it is believed that since there is such a 
strong and irrefutable interrelationship between the dermo-epidermal interface and the other layers of the 
skin in the dermis and epidermis, and that plant extracellular matrix components can mediate cell functions, 
i.e., via transmembrane proteins and cytoskeletal components, a positive repairing and remodeling effect in 
the dermo-epidermal interface will lead to a reestablishment of normal and healthy interactions with and 

w between these other skin layers. It is this reestablishment in part that contributes the overall improvement in 
the health and appearance of the skin. 

The particular amount of cosmetic composition to be applied to the skin and the duration or number of 
applications can be determined easily on an individual basis by utilizing the cosmetic composition until a 
visible improvement of the outer surface of the skin results. One skilled in the art of dermatological 

75 medicine or cosmetology and who is familiar with standard topical treatment means would also be in a 
position to easily evaluate a beneficial course of treatment. Examples of typical and preferable treatments 
would be application two or three times a day with a cosmetic composition containing about 10% of the 
plant extracellular matrix extract by volume. The percentage of plant extracellular matrix extract present in 
the cosmetic composition can vary, of course, depending upon the cosmetic carrier and the severity of the 

20 skin condition to be treated, however, the plant extracellular matrix extract comprises not less than about 
0.1%, and as much as 99%, by volume, of the cosmetic composition. In the most severe cases, plant 
extraceiiuiar matrix extract exclusively can be utilized directly or topically without the cosmetic earner. 

The term "cosmetic" or "cosmetic composition," as used herein is intended to include all types of 
products that are applied in any manner directly to the skin and including but not limited to, in addition to a 

25 component of plant extracellular matrix extract as disclosed herein, conventional ingredients such as lanolin, 
beeswax, oleic acid, spermaceti, almond oil, castor oil, tragacanth gum, clay, magnesia, talc, itetal stearates, 
chalk, magnesium carbonate, zinc stearate, kaolin, etc. 

Said compositions may take the form of fatty or non fatty creams, milky suspensions or emulsions of 
the water-in-oil or oil-in-water types, lotions, gels or jellies, colloidal or non colloidal aqueous or oily 

30 solutions, pastes, soaps, aerosols, soluble tablets (to be dissolved in a fluid, such as water) or sticks. 

The amount of active ingredient contained in cosmetic compositions according to the invention applied 
to the skin may vary between wide limits, depending upon the formulation and the frequency of use of said 
compositions. Generally, said compositions contain from 0.1%-99% by weight of the plant extracellular 
matrix extract. 

35 The cosmetic compositions used in the method according to the invention can also contain conventional 
vehicles or carriers, such as solvents, fats, oils and mineral waxes, fatty acids and derivatives thereof, 
alcohols and derivatives thereof, glycols and derivatives thereof, glycerol and derivatives thereof, sorbitol 
and derivatives thereof, surface-active agents of the anionic, cationic or nonionic type, emulsifying agents, 
preserving agents, perfumes, etc. 

40 A few examples of cosmetic compositions used in methods according to this invention are given 
hereafter. In said examples, the percentages are by weight. In addition, the cosmetic composition according 
to the present invention can be produced and used in the same manner as in conventional cosmetics. 

The plant extracellular matrix extract of the invention comprising glycoprotein and a carbohydrate 
polymer which are each in substantially native form may also be used for the treatment of hair folicles. 

45 The invention also relates to pharmaceutical compositions comprising the plant extracellular matrix 
extract of the invention comprising a glycoprotein and a carbohydrate polymer which are each in 
substantially native form. These pharmaceutical compositions may be used in the treatment of skin 
conditions such as skin damage due to cortico steroids, skin atrophy, structural weakness of the connective 
tissue, wound healing, striae, atrophic dermatitis, decubitus and ulcus cruris. 

50 The following formulations are exemplary embodiments of the invention, but are not intended to limit 
the scope of this invention or restrict it to these particular formulations: 

Example 1 : CREAM 

55 A cream (oil-in-water) containing the active composition (plant extracellular matrix extract prepared 
according to the present invention) comprising: 
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a) 


glycerol monostearate 

cetyl stearyl alcohol ethylene oxide adduct 

containing about 12 mole ethylene oxide 

cetyl stearyl alcohol ethylene oxide adduct 

containing about 20 mole ethylene oxide 

cetvl alcohol 

2-octyl-dodecanol 

isoctyl stearate 

caprylic/capric acid triglyceride 

methylparaben 

propyiparauen 

and 


1 2.0% 
1 .5% 

1 .5% 

2.0% 
10.0% 
8.0% 
3.0% 
0.17% 

U.UO /o 


b) 


water, distilled 


46.8% 




glycerol 


5.0% 




and 




c) 


plant extracellular matrix extract according to the 
present invention (prepared as explained above) 


10.0% 



20 

Mixture a) is heated to approximately 70 • C and mixture b) is likewise heated to approximately 70 • C 
and then added while stirring to mixture a). 

Stirring is continued until the cream has cooled down to approximately 30 *C. Then composition c) is 
added while stirring and the cream is homogenized. 
25 By the term cream used herein are meant all cosmetic materials which include, for instance, hand 
creams, cleansing creams, milky lotions, cold creams, vanishing creams, hair creams, foundation creams, 
beauty washes, facial packs and the like. 

Example 2: EMULSION 

30 

Oil-in-water emulsion (o/w) containing the active composition (the plant extracellular matrix extract 
prepared according to the present invention) comprising: 



35 
40 


a) 


glycerol monostearate 
cetyl stearyl alcohol 

cetyl stearyl alcohol ethylene oxide adduct containing about 12 mole ethylene oxide 

cetyl stearyl alcohol ethylene oxide/adduct containing about 20 mole ethylene oxide 

glycerol monooleate 

2-octyl-dodecanol 

methylparaben 

propylparaben 

and 


3.0% 
2.0% 
1 .5% 
1 .5% 
0.5% 
10.0% 
0.17% 
0.03% 




b) 


water, distilled 


66.3% 


45 




glycerol 


5.0% 






and 






c) 


plant extracellular matrix extract according to the present invention 


10.0% 



so Mixture a) is heated to approximately 70 *C and mixture b) is likewise heated to approximately 70 'C 
and added while stirring to mixture a). 

Stirring is continued until the o/w emulsion has cooled down to approximately 30 • C. Then composition 
c) is added while stirring and the o/w emulsion is homogenized. 

55 Example 3: GEL 

A gel containing the active composition (plant extracellular matrix extract prepared according to the 
present invention) comprising: 
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5 


a) 


water, distilled 

polyacryhc acid (type carbopo! 940) 

methylparaben 

propylparaben 

and 


65.10% 
0.80% 
0.17% 
0.03% 


10 


b) 


polyoxyethylene (20) sorbitan trioleate 
sorbitan monooleate 
caprylic/capric acid triglyceride 
and 


0.30% 
0.15% 
2.50% 




c) 


water, distilled 

triethanolamine 

and 


20.15% 
0.80% 


15 


d) 


plant extracellular matrix extract according to the present invention 


10.0% 



Preparation of the gel is carried out as follows: 

For obtaining a), polyacrylic acid is dispersed under rapid stirring in water; then the components of b) 
are mixed and added under stirring to a); likewise the aqueous triethanolamine solution c) is added under 
stirring; finally composition d) is added under stirring. 

...^ r .. r ,, m , wl i U wi vwwmivuv "yonio wi u i o iiivciiuuii auu me? c?iicruuvcj[ioi>b ur ssucn a cosmetic agent 
are demonstrated in the Examples which follow. 



EXAMPLE 4:EXTRACTION FROM KUDZU 

Two hundred gm of dried leaves were minced and washed in 3 I of 4 mM Na^Os (sodium 
metabisuflite) containing 0.3% Phenonip as preservative. The minced tissue was constantly and vigorously 
agitated during three (3) washes of about 24 hrs each and kept in a cold room for the entire procedure. The 
leaves were compressed under pressure after each wash to remove as much wash solution as possible. 
Sodium metabisulfite was used in this case as an antioxidant to reduce oxidation of phenols and plant 
pigments which would lead to browning. Sodium metabisulfite also inhibits the release of hydrogen 
peroxide, which occurs when plant tissues are injured. After the three washing steps, the leaves were 
washed with the same amount of water containing 0.3% Phenonip to remove the sodium metabisulfite . 

Subsequently, the residue containing the minced leaves was extracted with 3 I of 0.2 M CaCI 2 for at 
least 24 hrs. Again the tissues were constantly agitated during the extraction period. Finally, the insoluble 
material was removed by filter compression and the extract filtered through a 0.45 u (Millipore HVLP 14250) 
filter. 

The extracellular matrix extract collected from the Kudzu tissue contained native plant proteins, 
including the hydroxyproline-rich plant protein extension and other glycoproteins, as well as carbohydrate 
polymers (pectins). The molecular weights of these components range in the scaling of several hundred 
thousand daltons, accompanied by smaller molecular weight submits. 

EXAMPLE 5:EXTRACTION FROM MAIZE 

Two hundred gm of maize were minced and washed in 1.5 I of 4 Mm Na2S20 5 containing 0.3% 
Phenonip preservative. The minced tissue was washed three times with wash solution, and once with water 
containing 0.3% Phenonip, as described in Section 5, supra . The residue was extracted with 2.0 I of 0.2 M 
CaCI 2 for 24 hours. The insoluble material was removed by filter compression and the extract was filtered 
on a 0.45 u filter (Millipore HVLP 14250). 

The maize extract contained 0.08% protein as determined by the Lowry method (Sigma Chemical Co.). 
The hydroxyproiine concentration was 12 ug/ml. 



EXAMPLE 6: EXTRACTION FROM SOYBEAN 

Two hundred gm of soybean were minced and washed in 1,5 I of 4 mM Na 2 S 2 05 (sodium metabisul- 
fite) solution containing 0.3 % Phenonip as preservative. The minced material was constantly and vigorously 
agitated during three (3) washes of about 24 hrs each and kept in a cold room for the entire procedure. The 
material was compressed under pressure after each wash to remove as much wash solution as possible. 
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Sodium metabisuifite was used as an antioxidant to reduce oxidation of phenols and plant pigments. 
Sodium metabisuifite also inhibits the release of hydrogen peroxide, which occurs when plant tissues are 
injured. After the three washing steps, the material was washed with the same amount of water containing 
0.3 % Phenonip to remove the sodium metabisuifite. 
5 Subsequently, the residue containing the minced soybean was extracted with 1.5 I of 0.2 M CaCfe- 
solution for at least 24 hrs. Finally, the insoluble material was removed by filter compression and the extract 
filtered through a 0.45 u (Millipore HVLP 14250) filter. 

The matrix extract collected from soybean contained about 1 % native plant proteins, as determined by 
the Lowry method (Sigma Chemicals Co.). The hydroxyproline concentration was 18 ug/ml. 

w 

EXAMPLE 7: RAT SKIN TEST 



A double blind study was carried out using rats whose skins were irradiated with UV-radiation for 1 month 
according to the following protocol: 
75 C: Normal untreated animals (no UV radiation) 

K: Control animal treated with a cream composition containing no active ingredient and subjected to 
1 month UV radiation. 

S: Animals treated with a cream composition containing a soybean matrix composition of the present 
invention and subjected to 1 month UV radiation. 
20 The parameters measured included the measurement of the soluble collagen content which decreases with 
age as well as the effect on the elasticity of the skin in terms of the increase in stretch resistance, which 
increases with age. 



25 



30 





C 


K 


S 


% soluble collagen 
stretch resistance* 


67.01 
1.977 


58.94 
2.367 


64.01 
2.001 



*) These values have no dimensions as they are determined as a 
coefficient of an equation. 



The research carried out above was a double blind study, which indicates that skin damages which are 
analogous to aging may be best restituted by the active ingredient S contained in the composition, i.e. the 
composition of the invention. It can further be concluded that damages from UV light caused by treatment 
35 over a prolonged period of time can be completely eliminated, opening up particularly interesting 
possibilities of application in view of the present increased risks due to UV radiation from sunlight 
(unproprotionally high UVB portion). 



EXAMPLE 8: A CLINICAL TEST 

40 

Marked areas of the dorsal (back of hand) skin of volunteers having clinical signs of aging skin are 
treated with the following test creams for four weeks, twice a day: 

a) cream (oil-in-water) having 10% of the active composition (plant extracellular matrix extract prepared 
according to the present invention); 
45 b) cream base (oil-in-water) as control. 

The skin is evaluated for improvement in luminosity, moisturization, satinity and elasticity, and reduction 
of visible signs of aging and of the depth of wrinkles and fine lines. 

This experiment can show and establish that the topical application of the agent of the present invention 
results in improved luminosity, moisturization, satinity and elasticity of the skin. Visible signs of aging are 
50 reduced and the depth of the wrinkles and fine lines is reduced. 



Claims 



1. A composition comprising a plant extracellular matrix extract, comprising a glycoprotein in substantially 
55 native conformation; a carbohydrate polymer in substantially native confirmation and an arabinogalactan 
protein in substantially native conformation and a cosmetic carrier. 
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2. The composition of claim 1 wherein the plant extracellular matrix extract is derived from a plant 
selected from the group consisting of kelp, Kudzu, maize, carrot, tomato, tobacco, bean, soybean, 
sugar beet, potato, melon and petunia. 

a The composition of claim 1 or 2 wherein the plant extracellular matrix extract is derived from primary or 
secondary plant cell wall. 

4. The composition of claim 1 wherein the glycoprotein is selected from the group consisting of a 
hydroxyproline-rich protein, a repetitive proline-rich protein, a lectin and mixtures thereof. 

5. The composition of claim 1 wherein the carbohydrate polymer is selected from the group consisting of 
pectin, xyloglycan, arabinoxylan, glycan, callose, lignin and mixtures thereof. 

6. The composition of claim 1 wherein the glycoprotein is selected from the group consisting of a 
hydroxyproline-rich protein, a repetitive proline-rich protein, a lectin and mixtures thereof; and wherein 
the carbohydrate polymer is selected from the group consisting of pectin, xyloglycan, arabinoglycan, 
glucan, callose and lignin and mixtures thereof. 

7. The composition of claims 1 to 6 wherein the cosmetic carrier is selected from the group consisting of 
a cream, an oil-in-water emulsion, a lotion and a gel. 

a The composition of claims 1 to 7 wherein the plant extracellular matrix extract comprises at least about 
0.1%, by volume, of the cosmetic composition. 

9. A plant extracellular matrix extract comprising a glycoprotein in substantially native conformation and a 
carbohydrate polymer in substantially native conformation, and an arabinogalactan in substantially 
native conformation. 

10. The composition of claim 9 wherein the glycoprotein is selected from the group consisting of a 
hydroxyproline-rich protein, a repetitive proline-rich protein, a arabinogalactan protein, a lectin and 
mixtures thereof. 

11. The composition of claim 9 wherein the carbohydrate polymer is selected from the group consisting of 
pectin, xyloglucan, arabinoxylan, glucan, callose, lignin and mixtures thereof. 

12. The composition of claims 9 to 10 wherein the extracellular matrix composition is derived from a plant 
selected from the group consisting of kelp, Kudzu, maize, carrot, tomato, tobacco, bean, soybean, 
sugar beet, potato, melon and petunia. 

1a The composition of claims 9 to 12 wherein the matrix is derived from primary or secondary plant cell 
wall. 

14. A composition for the treatment of hair and scalp comprising the plant extracellular matrix extract as 
defined in claims 9-13. 

15. A pharmaceutical composition comprising the plant extracellular matrix extract as defined in claims 9- 
13. 

16. Use of the plant extracellular matrix extract as defined in claims 9-13 for the preparation of a 
pharmaceutical composition for the treatment of skin damage due to cortico steroids, skin atrophy, 
structural weakness of the connective tissue, wound healing, striae, atrophic dermatitis, decubitus, and 
ulcus cruris. 
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Description 



[0001 1 This invention relates to cosmetic agents and compositions for the repair and remodeling of sun-damaged 
and aged skin. This invention also relates to a method for treating damaged human skin with these agents and compo- 
s srtions. " 

[0002] Damage to the epidermal and dermal layers of the skin has been attributed to a variety of factors Some of 
these factors are ultraviolet radiation and aging. Aging skin and/or skin damaged by ultraviolet radiation has character- 
istic ruptures and discontinuities in the dermo-epidermal interface. It is important from a cosmetic point of view to con- 
serve an intact dermo-epidermal interface and to repair or remodel damaged dermo-epidermal interface in human skin 
io A damaged dermo-epidermal interface results in limited functionality and aberrations in the physiological interactions of 
the dermis and epidermis. 

[0003] In this specification the term "dermo-epidermal interface" is reserved for the complex structure of epidermal 
cell contacts, the intercellular space of epidermis, the dermo-epidermal junction (basal lamina) and the papillary portion 
of the dermis which is structured on its interface with the epidermis. 
is [0004] In WO 89/051 37 a cosmetic agent for remodeling and repairing the basement membrane of human skin is 
disclosed comprising the essential component of the extra cellular connective tissue matrix of mamalian origin Recent 
research on connective tissue has led to the conclusion that with the aging of the skin fundamental structural modifica- 
tions occur, especially in the dermo-epidermal interface. 

These problems are of special significance to skin-care cosmetics. Since the extracellular connective tissue matrix pro- 
» duces an environment in which cells perform their function, the physiological interaction between cells and extracellular 
matrix is one of the key elements for normal epidermal-dermal interactions via an intact dermo-epidermal interface 
Beyth and Culp (1985, Mech . Ag i ng Bevel 29: 151) point out that the significant physical and chemical modifications 
observed in the aging process are a consequence of a modified extracellular matrix Pieraooi <* *i mow; virch. 
found a shift of the physiological equilibrium between skin fibroblasts and the extracellular matrix in aging sWnSenael 
* (1985, Development Mechanisms A.R. Liss. New York, pp. 123-135) points out the significance of the extracellular 
matnx, including the intact dermo-epidermal interface, for the transmission of morphogenetic signals. The disturbance 
of the normal interactions betweeen the epidermis and the dermis in aged skin Is also known from ultrastructural inves- 
tigations of the dermo-epidermal interface. In addition, sunlight (ultraviolet) is known to injure the skin, not only by caus- 
ing sunburn in the epidermis and inducing pigmentation, but by inducing changes in the basal membranes and deeper 
o layers (dermis) below the epidermis. These changes appear later as premature aging of the skin - wrinkling, mottling 
change in suppleness of the skin (altered connective tissue), dryness and alterations in the Wood vessels. Ultraviolet 
rad.at.on may also be absorbed by and damage DNA in cells present in the skin. It is further implicated in causing skin 

Therefore one may conclude that damage or injury to the dermo-epidermal interface would have serious conse- 
EISC? 8 L entre epWermal la y er and could ver Y well result in associated detrimental cosmetic implications 
[0005] Research in the fields of cell biology and embryology has also shown that an extracellular connective tissue 
matrix consisting of genetically distinct collagen types, proteoglycans and structural glycoproteins has a significant 
influence on cell proliferation, mitogenesis and morphogenesis (Hay, 1983, fido&Cje!LBjoL 2:509; Bernfield etal 1984 
1" The Role of Extracellular Matrix in Development , A.R. Liss. New York). It has been postulated that there adsts a 

iffSE Zh"^" iTT,** extrace,lu,ar matrix on ° ne an ° cytoskeleton and the nuclear matrix on 
the other hand The extracellular matrix is thought to exert physical and chemical influences on the geometry and the 
biochemistry oT the cell via transmembrane receptors so as to alter the pattern of gene expression by changing the 

TZSTl i °S tT ^ the mRNA ' and ,he interaction of chromatin with the nuclear matrix (Bissell et 
al., 1982, J/meor_BjeL 99:31-68). 

r [0006] Most animal cells (apart from Wood cells) are in contact with an intricate meshwork of interconnecting inter- 
acting extracellular macromolecules that constitute the animal extracellular matrix. Until recently, the vertebrate extra- 
cellular matrix was thought to serve mainly as a relatively inert scaffolding that stabilized the physical structure of 
tissues K is now clear that the matrix plays a far more active rWe in regulating the behavior of cells that contact it - influ- 
mT 9 - ^ ,? P D m ! n1, miQra,i0a P roliferation ' sha P e and metabolic function (see Hay. 1983. "Cell and Extracellular 

£2. ^J&SSSSSS^ et *■ 1981 - ™ e of Co,,a9enous Mafrices in - *— z 

E, . J* 1 ? h plant . extracellular matrix, or "cell wall" as it is sometimes called, is a similarly constructed muftilayered 
network. Like the anima extracellular matrix, the plant extracellular matrix provides a dynamic support, regulating cell 

KET "pi IT"*^* % * h P* 38 " 13 membrane (See R0bertS ' 1989 " Cun. Op. Can Bin! 1 :1020-1027). 

, J ,ant extracellular matrix is a complex mixture of polymers, which are present in varying amounts depending 
on the PJfntspec.es. The extracellular matrix composition varies within an individual plant as well, dependinTon its 
location (Roberts. 1990. Qun. Op. Qell Bio. 2:920-928). Plant cel. walls have traditionally been divided S . Xry c% 
walls that accommodate cell expansion and secondary cell walls that are fully elaborated around expanded cells. 
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Although the relative amounts may vary, the following components are usually present in primary cell wall of higher 
plants: pectin, xyloglycan, protein, arabinoxylan, p1-3 and p1-4 glucans, cellulose, callose, and lignin (see Roberts, 
1989, supra) . Grasses (graminaceous monocots) characteristically have low levels of pectin, xyloglycan and protein, 
and very high levels of arabinoxylan and the glucans (Roberts, 1989, supra) . 

5 [0009] A number of proteins have been characterized from plant extracellular matrix. Much attention has focused 
on the hydroxyproline-rich glycoproteins. More recently discovered proteins include repetitive proline-rich proteins, ara- 
binogalactan proteins, extensins, solanaceous lectins, glycine-rich proteins, and thionins (Roberts, 1990, supra) . 
Attachment proteins, analogous to animal integrins, perhaps even containing the f ibronectin RGD cell attachment con- 
sensus sequence, are also likely present in plant extracellular matrix (see Roberts, 1989, supra) . 

io [0010] In "me Plant Cell, Vol 5, 9-23, 1993 the structure and function of Plant cell wall proteins is disclosed. 

[0011] In cosmetic skin preparations, individual active substances or combinations of isolated individual compo- 
nents of the extracellular matrix of animal origin are often used in the hope of preventing skin aging by substitution of 
deficient or damaged skin components. 

[001 2] However, cosmetic compositions based on components from animals present serious problems in the form 
is of the potential for transmission of pathogens, in particular viruses and viral-like infectious agents. In that regard, the 
recent outbreak of bovine spongeform encephalopathy (BSE) in Europe, concentrated primarily in Great Britain, causes 
great concern, since transmission of the infectious agent through bovine products cannot be excluded. Thus, the art 
looks to other sources of components for cosmetic compositions. 

[001 3] Hydrolyzed vegetable proteins have attracted attention. Two prominent commercial products are hydrolyzed 
20 wheat protein (Vege-Tech®, Glendale CA) and hydrolyzed extensin (hydroxyproline-containing glycoprotein) derived 
from plants (Provital, S.A.). Thomas (U.S. Patent No. 4,108,849, August 22, 1978) describes alkaline extraction and 
sterilization, especially autoclaving, of, inter alia, plant tissues or cells for medical and cosmetic purposes. 
[0014] Therefore, it is an object of the present invention to counteract inadequate cell-matrix interaction, due to 
aging and ultraviolet light exposure, to repair or remodel the damaged skin which is characterized by damaged dermo- 
25 epidermal interface, and to enable normal interactions of epidermis and dermis. 

[0015] The present invention provides a composition comprising a component of plant extracellular matrix extract 
in substantially native conformation. The plant extracellular matrix extract can further comprise a glycoprotein of a plant 
extracellular matrix extract in substantially native conformation, a carbohydrate polymer of a plant extracellular matrix 
extract in substantially native conformation, and mixtures thereof. The composition can also comprise a cosmetic car- 
30 rier. 

[0016] The present invention further provides a method of treating aged or damaged skin, comprising applying a 
composition comprising a component of plant extracellular matrix extract to the skin. The component of plant extracel- 
lular matrix extract for use in the method of treating skin is in substantially native conformation. 
[0017] The present invention provides a plant-derived cosmetic composition comprising a component of plant 

35 extracellular matrix extract in substantially native conformation. Such a component is any molecule that is found in plant 
extracellular matrix, e.g., a polymer such as a protein, a glycoprotein, a carbohydrate, a proteoglycan, or a mucopoly- 
saccharide. In a preferred embodiment, the composition comprises a glycoprotein of a plant extracellular matrix extract 
in substantially native conformation. Non-limiting examples of a glycoprotein include a hydroxyproline-rich protein, a 
repetitive proline-rich protein, an arabinogalactan protein, a lectin, and mixtures thereof. In yet a further embodiment. 

40 the composition comprises a carbohydrate polymer of a plant extracellular matrix extract in substantially native confor- 
mation. Non-limiting examples of carbohydrate polymers are pectin, xyloglucan. xyloglycan, arabinoglycan, arabinoxy- 
lan glucan, glycan callose, lignin, and mixtures thereof. In yet another embodiment, the conposrtion comprises such a 
glycoprotein and such a carbohydrate polymer. 

[0018] As described above, the ratio of the several plant extracellular matrix components can vary, depending on 
45 the source of the plant extracellular matrix, i.e., what type of plant is used and how the components are obtained. 
[001 9] As used herein, the phrase "plant extracellular matrix extract" indicates that a component normally found in 
association with plant extracellular matrix lacks the interactions -covalent or otherwise - normally associating the com- 
ponent with the plant extracellular matrix. In one embodiment, the component of the plant extracellular matrix extract is 
extracted from plant tissue, which contains the extracellular matrix, thereby releasing the component from the interac- 
so tions associating it with the extracellular matrix. However, the compositions of the subject invention are not limited by 
the method the components are made. For example, rather than extracting the component from plant extracellular 
matrix, the component can be produced by a suspension of plant cells in vitro, produced by recombinant techniques, or 
synthesized chemically. Components produced in vitro are utilized free of the plant cells in suspension. Although as 
found in nature a component of plant extracellular matrix is theoretically soluble, i.e., if found as a monomer it would go 
55 into aqueous solution, because the component is naturally associated with the extracellular matrix, it is not found in 
solution. 

[0020] As used herein, the term "substantially native conformation" means that the component of plant extracellular 
matrix extract is expected to be found in substantially the same structural and three dimensional form that it had in the 
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plant extracellular matrix, i.e., the component retains or substantially retains its structure and secondary and tertiary 
conformation. Only the quaternary conformation, i.e., the interactions with other molecules, is absent. Thus, the 
extracted component of the plant matrix extract retains a biologically active conformation. A biologically active confor- 
mation is one that allows for normal interactions with cells or other extracellular matrix components, or both, i.e., allows 

5 the normal functions of the component to proceed. 

[0021 ] Although the present invention is not limited by any theory or mechanism, it is believed that the preservation 
of substantially native conformation of an extracellular matrix component is essential for repair of damaged skin. Cos- 
metics that lack functionally active extracellular matrix components cannot be expected to mediate cell attachment, cell 
signalling and activation, and matrix functions necessary for regeneration of a healthy dermo-epidermal interface. By 

10 providing plant extracellular matrix components in substantially native conformation, as defined herein, the cosmetic 
compositions and methods of the present invention provide functionally active extracellular matrix components capable 
of mediating cell attachment and repair of damaged dermo-epidermal interface. 

[0022] The underlying problem addressed by the present invention has been the inability, to date, to provide a plant- 
derived conposition or treatment that would enable the conservation and/or repair and remodeling of a dermo-epider- 
15 mal interface damaged by factors such as aging or exposure to environmental factors such as ultraviolet light. This 
invention, therefore, relates to cosmetic compositions and methods for their use which, utilizing appropriate therapy, 
maintain an intact dermo-epidermal interface and are effective in repairing and remodeling a damaged dermo-epider- 
mal interface. More specifically, the cosmetic compositions utilized in this invention provide components of the plant 
extracellular matrix in their natural or native, unaltered structural form, which repair damaged dermo-epidermal inter- 
so face of skin. The result of treatment with a component of plant extracellular matrix extract is an enhanced and healthy 
skin wherein the normal physiological functioning and interactions between the various layers of the skin have been 
restored. 

[0023] All plants have extracellular matrix and thus any type of plant can be utilized to provide a source of raw mate- 
rial for extraction and then uiiiized in the cosmetic compositions of ihe present invention. However, certain types of 

25 plants are preferred because they are easier to cultivate and harvest, easier to extract, and may yield more of a pre- 
ferred active agent ~ hydroxyproline-rich protein. Plants for use in the present invention include but are not limited to 
seaweeds, grasses, food crop plants, ornamental plants and weeds. In particular embodiments, kudzu leaves and 
maize provide a suitable extract. Other particular sources of plant extracellular matrix include kelp, carrot, tomato, 
tobacco, bean, sugar beet, potato, melon and petunia. A particularly preferred source is soybean. The extract can be 

so obtained from leaves, stems, roots, fruit and tube (see, e.g., Showalter and Rumeau, 1 990, in Organization and Assem- 
bly of Plant Extracellular Matrix. Academic Press, pp. 247-281). 

[0024] As is known in the art, both primary (i.e., growing) and secondary (i.e., grown) plant cell wall (i.e., extracel- 
lular matrix) contain extracellular matrix components for use in the invention. However, because primary cell wall is 
more "fluid" and contains fewer cross-links to allow for cell growth, less plant tissue can be used to prepare extracellular 

35 matrix extract from primary cell wail. 

[0025] Any method known in the art for the preparation of a component of plant extracellular matrix in solubilized 
form, including well known techniques of expressing recombinant DNA (see, e.g., Showalter and Rumeau, 1990, in 
Organization and Assembly of Plant Extracellular Matrix. Academic Press, pp. 247-281), or chemical synthesis, can be 
used to obtain plant extracellular matrix extract. In another embodiment, components can be obtained from growth 

40 medium of plant cells in suspended culture (see Bacic et al., 1988 in The Biochemistry of Plants. Volume 14. Stump 
and Conn (eds.), Academic Press, pp. 297-371). 

[0026] In a preferred embodiment, plant tissue is extracted. Plant tissues are minced, and washed in a solution 
designed to minimize degradation due to injury. Preferably, the wash solution contains a suitable antioxidant at a con- 
centration sufficient to inhibit oxidation, thereby reducing the oxidation of phenols and pigments and prevent browning. 

45 The wash solution also preferably contains a peroxide scavenger or inhibitor of peroxide release, since injured plant tis- 
sues release hydrogen peroxide. In a particular embodiment, the anti-oxidant and peroxide release inhibitor are sodium 
metabisulfite (NaaSaOs), present in a concentration necessary to inhibit oxidation and peroxide release. In an Example, 
Na 2 S20 5 is present at a concentration of 4 mM, although any concentration in the mM range is suitable. 
[0027] Preferably, the wash solution also contains a preservative, for example, Phenonip at a concentration of about 

so 0.3%. However, any acceptable preservative can be used. 

[0028] The minced plant tissues are washed extensively to remove impurities and low molecular weight compo- 
nents. In a particular embodiment, the tissues is washed in three changes of wash buffer for about 24 hours each. Pref- 
erably the minced plant tissue is constantly and vigorously agitated during the washing steps. Preferably, the washing 
is done in a cold room, i.e., about 4°C. The ratio of plant tissue to wash solution should be about 1 to 1 0 (weight to vol- 

55 ume), but can range from about 1 :3 to about 1 :20 (w/v), or within any suitable parameters known to one of ordinary skill. 
For example, the plant tissue can be washed in more than three changes of wash solution, using less than about a 1 :1 0 
ratio of tissue to solution (w/v) in each step. Preferably, as much wash solution as possible is removed after each wash- 
ing step. In a particular embodiment, the minced tissue is compressed under pressure to remove solution. 
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[0029] After washing with washing solution containing anti-oxidant or anti-peroxide, or both, the plant tissue is 
washed with the same volume of water, preferably containing a preservative, e.g., Phenonip (0.3%). As much water as 
possible is removed, e.g., by compression under pressure. 

[0030] After washing, plant extracellular matrix components for use in the cosmetic compositions are solubilized 
5 and extracted from the plant tissue under conditions that preserve the native, biologically functional structure and con- 
formation of the plant extracellular matrix components. Any extraction technique that preserves the functionally active 
structure of these components may be used; in a particular embodiment, a high concentration salt solution designed to 
liberate the individual macromolecular components of the tissues may be used. Preferably, the extraction solution con- 
tains a preservative, for example, Phenonip at 0.3%. 
10 [0031 ] Salt solutions at moderately low pH are preferred to extract the native molecules into solution, and to avoid 
degrading the polymers by hydrolysis. In a preferred embodiment, an extraction solution comprising calcium chloride 
(CaCy at a concentration of 0.2 to 1.0 M is used. In another embodiment, guanidine-HCI at a concentration of 0.5 to 
2.0 M is used. In yet a further embodiment, both CaCI 2 (0.2 to 1.0M) and guanidine-HCI (0.5 to 2.0 M) are used. The 
relative amounts of plant extracellular matrix components that are extracted depend in part on the type of extraction 
is solution used. 

[0032] In a particular embodiment, the plant tissue may be treated in a limited way with a proteolytic enzyme, in 
order to cleave cross-links or cross-linked portions of macromolecules sought for extraction. In particular embodiments 
pepsin, preferably at a temperature from about 4° to about 18°C (Miller et al., 1972, Biochem .11 :4903), or trypsin is 
used. 

20 [0033] The minced, washed plant tissue is extracted with extraction solution preferably but non-limiting in a ratio of 
about 1 :1 0 (w/v) plant tissue to extraction solution. The ratio may be adjusted depending on the type of plant, the extrac- 
tion solution used, and whether primary or secondary plant cell wall will be extracted. For example, more solvent may 
be used with primary tissue (or less with secondary tissue) because more component will be extracted. Preferably, the 
plant tissues are constantly and vigorously agitated during the extraction period. Extraction continues for about at least 

25 24 hours. 

[0034] Insoluble material is removed from the extract, for example by compression, and the extract is filtered. In a 
particular embodiment, a 0.45 ^l filter is used. 

[0035] The plant extracellular matrix composition obtained according to the invention comprises one or more of the 
following in substantially native conformation: glycoproteins, including hydroxyproline-rich proteins (extensins); repeti- 
30 tive proline-rich proteins, arabinogalactan proteins, and lectins; and carbohydrate polymers such as pectin, xylogtycan, 
arabinoglycan, glucan, callose and lignin. 

[0036] The relative proportion of these plant extracellular matrix components in the extract depends upon the 
source of the extract, i.e., the type of plant used and on the extraction technique employed. For example, an extract of 
Kudzu leaves contains more hydroxyproline-rich glycoproteins than an extract from maize. However, in each case the 
35 components of extracellular matrix have substantially native conformation and are capable of mediating the biological 
function of the extracellular matrix, and thus are useful for cosmetic compositions. 

[0037] Extraction and purification of hydroxyproline-rich protein is also described by Hood et al., 1988, Plant Phys- 
iol. 87:138-142. Purification of the components of plant extracellular matrix extract is well known in the art 
[0038] The component of plant extracellular matrix extract as disclosed herein can be mixed with an acceptable 
40 cosmetic carrier to form a cosmetic composition, which can be topically applied to skin. Typical cosmetic carriers for use 
in the invention include but are not limited to those agents described above. 

[0039] The cosmetic composition can be applied to the skin in biologically or therapeutically effective amounts over 
a period of time sufficient to result in repair or remodeling of the dermo-epidermal interface. This repair or remodeling 
will typically be apparent from a visible improvement of the appearance of the outside of the skin. 

45 [0040] While not intending to be bound by any theory or mechanism, it is believed that since there is such a strong 
and irrefutable interrelationship between the dermo-epidermal interface and the other layers of the skin in the dermis 
and epidermis, and that plant extracellular matrix components can mediate cell functions, i.e., via transmembrane pro- 
teins and cytoskeletal components, a positive repairing and remodeling effect in the dermo-epidermal interface will lead 
to a reestablishment of normal and healthy interactions with and between these other skin layers. It is this reestabiish- 

50 ment in part that contributes the overall improvement in the health and appearance of the skin. 

[0041 ] The particular amount of cosmetic composition to be applied to the skin and the duration or number of appli- 
cations can be determined easily on an individual basis by utilizing the cosmetic composition until a visible improvement 
of the outer surface of the skin results. One skilled in the art of dermatological medicine or cosmetology and who is 
familiar with standard topical treatment means would also be in a position to easily evaluate a beneficial course of treat- 

55 ment. Examples of typical and preferable treatments would be application two or three times a day with a cosmetic com- 
position containing about 10% of the plant extracellular matrix extract by volume. The percentage of plant extracellular 
matrix extract present in the cosmetic composition can vary, of course, depending upon the cosmetic carrier and the 
severity of the skin condition to be treated, however, the plant extracellular matrix extract comprises not less than about 
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0.1%, and as much as 99% t by volume, of the cosmetic composition. In the most severe cases, plant extracellular 
matrix extract exclusively can be utilized directly or topically without the cosmetic carrier. 

[0042] The term "cosmetic" or "cosmetic composition," as used herein is intended to include all types of products 
that are applied in any manner directly to the skin and including but not limited to, in addition to a component of plant 
5 extracellular matrix extract as disclosed herein, conventional ingredients such as lanolin, beeswax, oleic acid, sperma- 
ceti, almond oil, castor oil, tragacanth gum, clay, magnesia, talc, rtetal stearates, chalk, magnesium caibonate, zinc 
stearate, kaolin, etc. 

[0043] Said compositions may take the form of fatty or non fatty creams, milky suspensions or emulsions of the 

water-in-oil or oil-in-water types, lotions, gels or jellies, colloidal or non colloidal aqueous or oily solutions, pastes, 
w soaps, aerosols, soluble tablets (to be dissolved in a fluid, such as water) or sticks. 

[0044] The amount of active ingredient contained in cosmetic compositions according to the invention applied to the 

skin may vary between wide limits, depending upon the formulation and the frequency of use of said compositions. 

Generally, said compositions contain from 0.1%-99% by weight of the plant extracellular matrix extract. 

[0045] The cosmetic compositions used in the method according to the invention can also contain conventional 
is vehicles or carriers, such as solvents, fats, oils and mineral waxes, fatty acids and derivatives thereof, alcohols and 

derivatives thereof, glycols and derivatives thereof, glycerol and derivatives thereof, sorbitol and derivatives thereof, 

surface-active agents of the anionic, cationic or nonionic type, emulsifying agents, preserving agents, perfumes, etc. 

[0046] A few examples of cosmetic compositions used in methods according to this invention are given hereafter. 

In said examples, the percentages are by weight. In addition, the cosmetic composition according to the present inven- 
ts tion can be produced and used in the same manner as in conventional cosmetics. 

[0047] The plant extracellular matrix extract of the invention comprising glycoprotein and a carbohydrate polymer 

which are each in substantially native form may also be used for the treatment of hair folicles. 

[0048] The invention also relates to pharmaceutical compositions comprising the plant extracellular matrix extract 

of the invention comprising a glycoprotein and a carbohydrate polymer which are each in substantially native form. 
25 These pharmaceutical compositions may be used in the treatment of skin conditions such as skin damage due to cor- 

tico steroids, skin atrophy, structural weakness of the connective tissue, wound healing, striae, atrophic dermatitis, 

decubitus and ulcus cruris. 

[0049] The following formulations are exemplary embodiments of the invention, but are not intended to limit the 
scope of this invention or restrict it to these particular formulations: 

30 

Example 1: CREAM 

[0050] A cream (oil-in-water) containing the active composition (plant extracellular matrix extract prepared accord- 
ing to the present invention) comprising : 

35 





a) 


glycerol monostearate 


12.0% 


40 




cetyl stearyl alcohol ethylene oxide adduct containing about 12 mole ethylene oxide 


1.5% 






cetyl stearyl alcohol ethylene oxide adduct containing about 20 mole ethylene oxide 


1.5% 






cetyl alcohol 


2.0% 


45 




2-octyl-dodecanol 


10.0% 




isoctyl stearate 


8.0% 






caprylic/capric acid triglyceride 


3.0% 






methylparaben 


0.17% 


50 




propylparaben 


0.03% 






and 






b) 


water, distilled 


46.8% 


55 




glycerol 


5.0% 




and 






c) 


plant extracellular matrix extract according to the present invention (prepared as explained above) 


10.0% 
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[0051 ] Mixture a) is heated to approximately 70°C and mixture b) is likewise heated to approximately 70°C and then 
added while stirring to mixture a). 

[0052] Stirring is continued until the cream has cooled down to approximately 30°C. Then composition c) is added 
while stirring and the cream is homogenized. 
5 [0053] By the term cream used herein are meant all cosmetic materials which include, for instance, hand creams, 
cleansing creams, milky lotions, cold creams, vanishing creams, hair creams, foundation creams, beauty washes, facial 
packs and the like. 

Example 2: EMULSION 

10 

[0054] Oil-in-water emulsion (o/w) containing the active composition (the plant extracellular matrix extract prepared 
according to the present invention) comprising: 



15 



a) 


glycerol monostearate 


3.0% 




cetyl stearyl alcohol 


2.0% 




cetyl stearyl alcohol ethylene oxide adduct containing about 12 mole ethylene oxide 


1.5% 




cetyl stearyl alcohol ethylene oxide/adduct containing about 20 mole ethylene oxide 


1.5% 




glycerol monooleate 


0.5% 




2-octyl-dodecanol 


10.0% 




methylparaben 


0.17% 




propylparaben 


0.03% 




and 




b) 


water, distilled 


66.3% 




glycerol 


5.0% 




and 




c) 


plant extracellular matrix extract according to the present invention 


10.0% 



35 

[0055] Mixture a) is heated to approximately 70°C and mixture b) is likewise heated to approximately 70°C and 
added while stirring to mixture a). 

[0056] Stirring is continued until the o/w emulsion has cooled down to approximately 30°C. Then composition c) is 
added while stirring and the o/w emulsion is homogenized. 

40 

Example 3: GEL 

[0057] A gel containing the active composition (plant extracellular matrix extract prepared according to the present 
invention) comprising: 

45 



a) 


water, distilled 


65.10% 




polyacrylic acid (type carbopol 940) 


0.80% 




methylparaben 


0.17% 




propylparaben 


0.03% 




and 
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(continued) 



b) 

• 


polyoxyethylene (20) sorbitan trioleate 


0 30% 




sorbitan monooleate 






caprylic/capric acid triglyceride 


2.50% 




and 




c) 


water, distilled 


20.15% 




triethanolamine 


0.80% 




and 




d) 


plant extracellular matrix extract according to the present invention 


10.0% 



[0058] Preparation of the gel is carried out as follows: 

[0059] For obtaining a), polyacrylic acid is dispersed under rapid stirring in water; then the components of b) are 
mixed and added under stirring to a); likewise the aqueous triethanolamine solution c) is added under stirring; finally 
composition d) is added under stirring. 

[0060] The preparations of cosmetic agents of the invention and the effectiveness of such a cosmetic agent are 
demonstrated in the Examples which follow. 

EXAMPLE 4:EXTRACTION FROM KUD7U 

[0061] Two hundred gm of dried leaves were minced and washed in 3 1 of 4 mM Na 2 S20 5 (sodium metabisulfite) 
containing 0.3% Phenonip as preservative. The minced tissue was constantly and vigorously agitated during three (3) 
washes of about 24 hrs each and kept in a cold room for the entire procedure. The leaves were compressed under pres- 
sure after each wash to remove as much wash solution as possible. Sodium metabisulfite was used in this case as an 
antioxidant to reduce oxidation of phenols and plant pigments which would lead to browning. Sodium metabisulfite also 
inhibits the release of hydrogen peroxide, which occurs when plant tissues are injured. After the three washing steps, 
the leaves were washed with the same amount of water containing 0.3% Phenonip to remove the sodium metabisulfite . 
[0062] Si*>sequently, the residue containing the minced leaves was extracted with 3 1 of 0.2 M CaCI 2 for at least 24 
hrs. Again the tissues were constantly agitated during the extraction period. Finally, the insoluble material was removed 
by filter compression and the extract filtered through a 0.45 \i (Millipore HVLP 14250) filter. 

[0063] The extracellular matrix extract collected from the Kudzu tissue contained native plant proteins, including the 
hydroxyprdine-rich plant protein extension and other glycoproteins, as well as carbohydrate polymers (pectins). The 
molecular weights of these components range in the scaling of several hundred thousand daltons, accompanied by 
smaller molecular weight subunits. 



Example 5:EXTRACTION FROM MAIZE 

[0064] Two hundred gm of maize were minced and washed in 1 .5 I of 4 mM Na 2 S 2 0 5 containing 0.3% Phenonip 
preservative. The minced tissue was washed three times with wash solution, and once with water containing 0.3% Phe- 
nonip, as described above. The residue was extracted with 2.0 1 of 0.2 M CaCI 2 for 24 hours. The insoluble material was 
removed by filter compression and the extract was filtered on a 0.45 \i filter (Millipore HVLP 1 4250). 
[0065] The maize extract contained 0.08% protein as determined by the Lowry method (Sigma Chemical Co ) The 
hydroxyproline concentration was 12 jig/ml. 

EXAMPLE 6: EXTRACTION FROM SOYBEAN 

[0066] Two hundred gm of soybean were minced and washed in 1 ,5 1 of 4 mM Na^Os (sodium metabisulfite) solu- 
tion containing 0.3 % Phenonip as preservative. The minced material was constantly and vigorously agitated during 
three (3) washes of about 24 hrs each and kept in a cold room for the entire procedure. The material was compressed 
under pressure after each wash to remove as much wash solution as possible. Sodium metabisulfite was used as an 
antioxidant to reduce oxidation of phenols and plant pigments. Sodium metabisulfite also inhibits the release of hydro- 
gen peroxide, which occurs when plant tissues are injured. After the three washing steps, the material was washed with 
the same amount of water containing 0.3 % Phenonip to remove the sodium metabisulfite. 

[0067] Sifcsequently, the residue containing the minced soybean was extracted with 1 .5 1 of 0.2 M CaCI 2 -solution 
for at least 24 hrs. Finally, the insoluble material was removed by filter compression and the extract filtered through a 
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0.45 \i (Millipore HVLP 14250) filter. 

[0068] The matrix extract collected from soybean contained about 1 % native plant proteins, as determined by the 
Lowry method (Sigma Chemicals Co.). The hydroxyproline concentration was 18 jig/ml. 

5 EXAMPLE 7: RAT SKIN TEST 

[0069] A double blind study was carried out using rats whose skins were irradiated with UV-radiation for 1 month 
according to the following protocol: 

10 C: Normal untreated animals (no UV radiation) 

K: Control animal treated with a cream composition containing no active ingredient and subjected to 1 month UV 
radiation. 

S: Animals treated with a cream composition containing a soybean matrix composition of the present invention and 
subjected to 1 month UV radiation. 

15 

[0070] The parameters measured included the measurement of the soluble collagen content which decreases with 
age as well as the effect on the elasticity of the skin in terms of the increase in stretch resistance, which increases with 
age. 



20 







C 


K 


S 




% soluble collagen 


67.01 


58.94 


64.01 


25 


stretch resistance* 


1.977 


2.367 


2.001 



*) These values have no dimensions as they are 
determined as a coefficient of an equation. 



30 [0071 ] The research carried out above was a double blind study, which indicates that skin damages which are anal- 
ogous to aging may be best restituted by the active ingredient S contained in the composition, i.e. the composition of 
the invention. It can further be concluded that damages from UV light caused by treatment over a prolonged period of 
time can be completely eliminated, opening up particularly interesting possibilities of application in view of the present 
increased risks due to UV radiation from sunlight (unproprotionally high UVB portion). 

35 

EXAMPLE 8: A CLINICAL TEST 

[0072] Marked areas of the dorsal (back of hand) skin of volunteers having clinical signs of aging skin are treated 
with the following test creams for four weeks, twice a day: 

40 

a) cream (oil-in-water) having 10% of the active composition (plant extracellular matrix extract prepared according 
to the present invention); 

b) cream base (oil-in-water) as control. 

45 [0073] The skin is evaluated for improvement in luminosity, moisturization, satinity and elasticity, and reduction of 
visible signs of aging and of the depth of wrinkles and fine lines. 

[0074] This experiment can show and establish that the topical application of the agent of the present invention 
results in improved luminosity, moisturization, satinity and elasticity of the skin. Visible signs of aging are reduced and 
the depth of the wrinkles and fine lines is reduced. 

50 

Claims 

1 . A composition comprising a plant extracellular matrix extract, comprising a glycoprotein in substantially native con- 
formation, a carbohydrate polymer in substantially native conformation and an arabinogalactan protein in substan- 

55 tially native conformation and a cosmetic carrier. 

2. The composition of claim 1 wherein the plant extracellular matrix extract is derived from a plant selected from the 
group consisting of kelp, Kudzu, maize, carrot, tomato, tobacco, bean, soybean, sugar beet, potato, melon and 
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petunia. 

3. The composition of claim 1 or 2 wherein the plant extracellular matrix extract is derived from primary or secondary 
plant call wall. 

5 

4. The composition of claim 1 wherein the glycoprotein is selected from the group consisting of a hydroxyproline-rich 
protein, a repetitive proline-rich protein, a lectin and mixtures thereof. 

5. The composition of claim 1 wherein the cartx>hydrate polymer is selected from the group consisting of pectin, 
w xyloglycan, xyloglucan, arabinoxylan, glucan, glycan, callose, lignin and mixtures thereof. 

6. The composition of claim 1 wherein the glycoprotein is selected from the group consisting of a hydroxyproline-rich 
protein, a repetitive proline-rich protein, a lectin and mixtures thereof; and wherein the carbohydrate polymer is 
selected from the group consisting of pectin, xyloglycan, arabinoglycan, glucan, callose and lignin and mixtures 

15 thereof. 

7. The composition of claims 1 to 6 wherein the cosmetic carrier is selected from the group consisting of a cream, an 
Oil-in-water emulsion, a lotion and a gel. 

20 8. The composition of claims 1 to 7 wherein the plant extracellular matrix extract comprises at least 0.1% by volume, 
of the cosmetic composition. 

9. A cosmetic composition comprising a plant extracellular matrix extract comprising a glycoprotein in substantially 
native conformation and a carbohydrate poiymer in substantially native conformation, and an arabinogaiactan pro- 

25 tein in substantially native conformation as defined in claims 1 -5 and an acceptable cosmetic carrier. 

10. A cosmetic composition as defined in claim 9 for the treatment of hair and scalp. 

1 1 . A pharmaceutical composition comprising the plant extracellular matrix extract as defined in claims 1 -6. 

30 

1 2. Use of the plant extracellular matrix extract as defined in claims 1 -6 for the preparation of a pharmaceutical com- 
position for the treatment of skin damage due to corticosteroids, skin atrophy, structural weakness of the connective 
tissue, wound healing, striae, atrophic dermatitis, decubitus, and ulcus cruris. 

35 1 3. A composition according to any one of claims 1-11 wherein the plant extracellular matrix is derived from soybean. 
PatentansprOche 

1. Zusammensetzung, umfassend einen Extrakt aus einer extrazelluiaren Pflanzenmatrix, umfassend ein Glycopro- 
40 tein in Qberwiegend naturticher Konformation, ein Kohlenhydratpolymer in Qberwiegend naturlicher Konformation 

und ein Arabinogalactanprotein in Qberwiegend natOrlicher Konformation und einen kosmetischen Trager. 

2. Zusammensetzung nach Anspruch 1 , wobei der Extrakt aus einer extrazelluiaren Pflanzenmatrix aus einer Pflanze 
gewonnen ist, ausgewahlt aus Kelp, Kudzu, Mais, Karotten, Tomaten, Tabak, Bohnen, Sojabohnen, ZuckerrQben, 

45 Kartoffeln, Melonen und Petunien. 

3. Zusammensetzung gemaB Anspruch 1 Oder 2, wobei der Extrakt einer extrazelluiaren Pflanzenmatrix aus prima- 
ren oder sekunddren Pf lanzenzellwanden gewonnen wird. 

so 4. Zusammensetzung gemaB Anspruch 1, wobei das Glycoprotein ausgew&hlt ist aus einem hydroxyprolinreichen 
Protein, einem repetitiven prolinreichen Protein, einem Lectin und Gemischen davon. 

5. Zusammensetzung gemaB Anspruch 1, wobei das Kohlenhydratpolymer ausgewahlt ist aus Pektin, Xyloglycan, 
Xyloglucan, Arabinoxylan, Glucan, Glycan, Callose, Lignin und Gemischen davon. 

55 

6. Zusammensetzung gemaB Anspruch 1, wobei das Glycoprotein ausgewahlt ist aus einem hydroxyprolinreichen 
Protein, einem repetitiven prolinreichen Protein, einem Lectin und Gemischen davon, und wobei das Kohlenhydrat- 
polymer ausgewahlt ist aus Pektin, Xyloglycan, Arabinoglycan, Glucan, Callose und Ugnin, sowie Gemischen 
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davon. 

7. Zusammensetzung gemaB einem der Anspruche 1 bis 6, wobei der kosmetische Trdger ausgew&htt ist aus einer 
Creme, einer Ol-in-Wasser-Emulsion, einer Lotion und einem Gel. 

8. Zusammensetzung gemdB einem der Anspruche 1 bis 7, wobei der Extrakt aus einer extrazellul&ren Pflanzenma- 
trix mindestens 0,1 Vol.-% der kosmetischen Zusammensetzung umfaBt. 

9. Kosmetische Zusammensetzung, umfassend ein Extrakt einer extrazellul&ren Pf lanzenmatrix, umfassend ein Gly- 
10 coprotein in Qberwiegend natOrlicher Konformation und ein Kohlenhydratpolymer in uberwiegend natOrlicher Kon- 

formation und ein Arabinogalactanprotein in uberwiegend natOrlicher Konformation wie in den Anspruchen 1 bis 5 
definiert, sowie einen vertrflglichen kosmetischen Trflger. 



10. Kosmetische Zusammensetzung wie in Anspruch 9 definiert, zur Behandlung von Haaren und Kopfhaut. 

11. Arzneimittel, umfassend den Extrakt einer extrazellul&ren Pf lanzenmatrix wie in Anspruchen 1 bis 6 definiert. 



1 2. Verwendung des Extrakts einer extrazelluiaren Pf lanzenmatrix wie in den Anspruchen 1 bis 6 definiert zur Herstel- 
lung eines Arzneimitteis zur Behandlung von Hautschdden verursacht durch Corticostereoide, Hautatrophie, Bin- 

20 degewebsschwftche, Wundheilung, Striae, atrophische Dermatitis, Decubitus und Ulcus cruris. 

13. Zusammensetzung gemflB einem der AnsprOche 1 bis 11 , wobei die extrazellul&re Pf lanzenmatrix aus Sojabohnen 
gewonnen ist. 

25 Revendications 

1. Composition comprenant un extrait de matrice extracellulaire v6g6tale, comprenant une glycoproteine dans une 
conformation essentiellement native, un polymdre glucidique dans une conformation essentiellement native, et une 
proline arabinogalactane dans une conformation essentiellement native et un v6hicule cosm6tique. 

30 

2. Composition de la revendication 1, dans laquelle i'extrait de matrice extracellulaire v6g6tale est d6riv6e d'une 
plante choisie dans I'ensemble consistant en varech, kudzu, maTs, carotte, tomate, tabac, haricot, soja, betterave 
& sucre, pomme de terre, melon et petunia. 

35 3. Composition de la revendication 1 ou 2, dans laquelle I'extrait de matrice extracellulaire v6g6tale est d6riv6 de paroi 
cellulaire v6g6tale primaire ou secondaire. 

4. Composition de la revendication 1 , dans laquelle la glycoprottine est choisie dans I'ensemble consistant en une 
proline riche en hydroxyproline. une prot6ine riche en proline r6p6t6e, une lectine et des melanges de celles-ci. 

40 

5. Composition de la revendication 1 , dans laquelle le polym&re glucidique est choisi dans I'ensemble consistant en 
pectine, xyloglycane, xyloglucane, arabinoxylane, glucane, glycane, callose, lignine et des melanges de ceux-ci. 

6. Composition de la revendication 1, dans laquelle le glycoprot6ine est choisie dans Tensembte consistant en une 
45 prot&ne riche en hydroxyproline, une proteine riche en proline r£p6t6e, une lectine et des melanges de celles-ci ; 

et dans laquelle le polym&re glucidique est choisi dans I'ensemble consistant en pectine, xyloglycane, arabinogly- 
cane, glucane, callose et lignine et des melanges de ceux-ci. 

7. Composition des revendications 1 & 6, dans laquelle le v6hicule cosm6tique est choisi dans I'ensemble consistant 
so en une cr&me, une Emulsion huile-dans-eau, une lotion et un gel. 

8. Composition des revendications 1 & 7, dans laquelle I'extrait de matrice extracellulaire v£g6taie comprend au 
moins 0,1% en volume de la composition cosm&ique. 

55 9. Composition cosm6tique comprenant un extrait de matrice extracellulaire v£g6ta)e comprenant une glycoprot&ne 
dans une conformation essentiellement native, et un polymdre glucidique dans une conformation essentiellement 
native, une prot6ine arabinogalactane dans une conformation essentiellement native, tel que d6f ini dans les reven- 
dications 1-5 et un v6hicule cosm6tique acceptable. 
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10. Composition cosm6tique telle que d6finie dans la revendication 9, pour le traitement des cheveux et du cuir che- 
velu. 

1 1 . Composition pharmaceutique comprenant I'extrait de matrice extracellulaire v6g6tale tel que d6f ini dans les reven- 
dications 1 -6. 

1 2. Utilisation de I'extrait de matrice extracellulaire v6g£tale tel que d6f ini dans les revendications 1 -6 pour la prepara- 
tion d'une composition pharmaceutique pour le traitement de lesions cutanges dues aux corticost6roTdes, de I'atro- 
phie de la peau, de la faiblesse structural du tissu conjonctif, de la cicatrisation de plaies, des striae , de la 
dermatrte atrophique, du decubitus et de I'ulcus cruris. 

13. Composition selon Tune quelconque des revendications 1-11, dans laquelle la matrice extracellulaire v6g6tale est 
d6riv6e de soja. 
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